A social ecological approach to understanding correlates of lifetime sexual assault among sexual minority women in Toronto, Canada: results from a cross-sectional internet-based survey
Introduction
Sexual minorities experience pervasive health disparities associated with stigma, discrimination and violence [1] [2] [3] [4] . Chronic stress stemming from these social contexts of stigma, discrimination and violence contributes to health inequities [3, 5] . For example, a national US study (n ¼ 34 653) reported that lesbian, gay and bisexual (LGB) persons had higher risk for the onset of post-traumatic stress disorder (PTSD) than heterosexuals, in part due to LGB person's elevated exposure to interpersonal violence [6] . Lesbian, bisexual and queer (LBQ) women experience sexual violence at similar [e.g. adult sexual assault (ASA)] or higher (e.g. childhood sexual abuse) rates than heterosexual women [7] [8] [9] [10] [11] [12] [13] [14] .
There is an urgent need to better understand the interplay between sexual violence, health outcomes, individual, social and structural factors among LBQ women.
Sexual violence among sexual minority women
Although study findings highlight that LBQ women experience health disparities and are particularly vulnerable to certain types of violence (e.g. hate crime, childhood sexual abuse) there is a dearth of LBQ population-specific information about types and correlates of sexual assault (in line with previous studies [10, 11, 14] we use the term 'sexual assault' to include the scope of sexual assault, sexual violence, forced sex, sexual abuse and rape; we use 'sexual assault' and 'sexual violence' interchangeably. We acknowledge there are varying conceptual definitions of sexual assault and sexual violence [14] ) [6, 8] . A recent systematic review by Rothman et al. [14] explored prevalence rates for various types of sexual assault victimization, including lifetime sexual assault (LSA), childhood sexual assault (CSA), ASA, intimate partner sexual assault (IPSA) and hate crime-related assault, and concluded that these types of violence were elevated for LGB populations. For example, although estimates from the United States indicate 11-17% of women have experienced LSA [15, 16] , systematic review results reported lesbian and bisexual (LB) women had prevalence rates of LSA from 16% to 85% [14] . The wide variance was in part attributed to study design, with population-based studies reporting lower rates of sexual violence in comparison with convenience samples, as well as widely varying sampling methods and definitions of sexual assault and sexual orientation [14] . Friedman et al.'s [9] meta-analysis indicated that female sexual minorities were 1.5 times more likely to have experienced CSA than female heterosexuals. Although LB women were more likely than gay/bisexual men to report CSA, ASA, LSA and IPSA, LB women remain greatly underrepresented in sexual violence research in comparison with GB men [14] . Few studies assess the gender or sexual orientation of perpetrators of sexual violence among LB women, and this is also true for IPSA studies where there is a knowledge gap regarding whether perpetrators were same or opposite-sex partners [14] .
Social and structural contexts of health among sexual minority women Systematic reviews and population-based studies highlight elevated risks for mental health issues among sexual minority women. Social ecological approaches explore the complex associations between health disparities and social and structural environments [17, 18] . Health outcomes are shaped by individual (e.g. knowledge, attitudes, behavior), social (e.g. social support, sexual networks) and structural (e.g. stigma and discrimination, access to health care) level factors [18] . For example, numerous studies indicate higher rates of depression among sexual minority women in comparison with heterosexual women [1, 3, [19] [20] [21] . Sexual stigmaa structural factor-has been associated with these higher rates of depression [3] and psychological distress [22] .
Sexual stigma refers to social and institutional processes of devaluation of sexual minority identities, communities and same-sex relationships [23] . Forms of stigma include perceived, or felt-normative stigma that refers to awareness of negative societal attitudes and fear of discrimination; and enacted stigma such as overt acts of discrimination and violence [23, 24] . Internalized homophobia refers to individuals' acceptance of negative beliefs, views and feelings toward the stigmatized group and oneself [23, 24] .
Experiences of sexual violence may also be correlated with depression [13] and PTSD [6, 25] among lesbians. Internalized homophobia was associated with PTSD among gay male [26] and lesbian [27] sexual assault survivors. Among heterosexual women sexual violence appears to be consistently correlated with alcohol abuse, yet the pattern with LBQ women appears to be different. For instance, one study found that among LBQ women, CSAbut not ASA-was positively associated with alcohol abuse [10] .
Limited research has examined physical and sexual health correlates of LSA among sexual minority women. Childhood sexual abuse was associated with functional pain in a US based cohort study of sexual minority youth [28] . Functional pain refers to pain without a diagnosed pathology, such as headaches, abdominal and pelvic pain [28] . Another study reported that a history of CSA was associated with the likelihood to engage in sexual risk behaviors in adolescence and adulthood, thus contributing to HIV and sexually transmitted infections (STIs) risk among 'mostly heterosexual' C. H. Logie et al.
young women [29] . Sexual abuse was also correlated with HIV risk behaviors among LB students in a US and Canadian cohort study [30] .
Response strategies to sexual violence among sexual minority women Sexual minority and heterosexual women tend to have passive response strategies following incidences of sexual violence: they either do nothing or only tell someone they trust, as opposed to authorities that can intervene [8, 31] . However, some researchers argue that sexual minority women are better at coping with violence as a result of managing the stigma of being a sexual minority and subsequently developing stronger support networks [7] . Although the literature indicates that LBQ women do access certain support services, there are barriers to access for LBQ women. Concerns regarding stigma and discrimination may result in LBQ women choosing not to disclose their sexual orientation to healthcare providers (HCP) [32, 33] . The experiences of LBQ women accessing care may also differ based on sexual identity. For instance, bisexual and 'mostly heterosexual' women may feel uncomfortable accessing services for lesbians [30] ; similarly, lesbians may feel uncomfortable accessing services that are perceived to be for heterosexual women (e.g. rape crisis centers, shelters) [7, 31] .
Study goals and objectives
We aimed to address two important gaps in the literature in this study. First, scant research has explored the impact of LSA among sexual minority women [14] . Sexual violence research with LBQ women has predominately focused on prevalence, rather than the impact of such violence on various dimensions of women's lives, including sexual and mental health outcomes [7] . Second, most studies among sexual minority women have not explicitly measured the associations between LSA and structural factors, such as sexual stigma and barriers to health care. The social ecological approach of understanding individual, social and structural factors associated with LSA among sexual minority women therefore warrants further exploration. Our study was informed by the social ecological framework. The objective of this study was to contribute to understanding regarding associations between experiences of LSA and: health outcomes (depression, STI, self-rated health), individual factors (self-esteem, resilient coping, substance use), social factors (safer sex practices, social support) and structural factors (utilization of HIV and STI testing services, barriers to healthcare access, sexual stigma) among sexual minority women in Toronto, Canada.
Methods

Study design and population
We conducted a structured cross-sectional internetbased survey with sexual minority women in Toronto, Canada in December 2011. Inclusion criteria for survey participants were adults aged 18 and over, capable of providing online informed consent, who self-identified as (i) a women, (ii) a sexual minority and/or a women who has sex with women, including lesbian, gay, bisexual, queer, 'other' and (iii) residing in the Greater Toronto Area. We hired 10 peer research assistants (PRAs), defined as someone who identifies as a sexual minority women to facilitate participant recruitment; PRAs represented diverse ages, ethnicities and sexualities.
Data collection
We used modified peer-driven recruitment, where each PRA recruited a pre-specified number of participants (n ¼ 25) as well as convenience sampling, whereby participants could invite additional participants. Recruitment was primarily undertaken by PRAs through word of mouth and emails to social networks, LGBTQ agencies and ethno-cultural agencies. There was an email that briefly outlined the study purpose and inclusion criteria that included a direct link to the survey; this email was distributed by PRAs and agencies. We used a self-administered survey that participants completed online in a location of their choosing; the survey took 60 min to complete. We aimed to recruit 425 participants. The recommended sample size for logistic regression Correlates of sexual assault among sexual minority women (odds ratio: 1.3, P < 0.05, power: 0.80) is 406 as calculated using G*Power 3.1. Research Ethics Board approval was obtained from Women's College Hospital at the University of Toronto.
We designed a survey to collect information on socio-demographic variables, health outcomes, individual, social and structural factors. We pilot-tested the survey with a focus group of sexual minority community representatives (n ¼ 12) (e.g.
LGBT event promoters, artists, community organizers) to acquire feedback to enhance clarity and content validity. No identifying information was collected; participants had the option to choose to include their email address to receive a $20 gift card as honorarium for survey completion. Email addresses were erased after the gift card was sent. At the end of the survey, participants were provided with a list of community and online resources for sexual minority women and health and supportive services.
Measures
We report measures used and Cronbach's alpha coefficients from the current analyses. The survey included 105 items. Measures were chosen based on (i) conceptual relevance for the social ecological framework, (ii) established reliability and validity in the North American context, and where possible among LGBQ persons and (iii) shortened scales where possible to reduce participant burden (e.g. with depression symptoms, resilient coping). We summed scale items to calculate total scores for: sexual stigma, depression, safer sex practices, resilient coping; sub-scale and total scores were calculated for social support. The intervals for the measures were one unit (e.g. 1 year of age, one scale unit).
Lifetime sexual assault
We used a single dichotomous item: 'In your life have you ever experienced forced sex (for example rape or sexual assault)?' to assess if participants had a history of LSA.
Health outcomes
Participants self-reported if they had ever been diagnosed with an STI. Self-reporting of HIV/STI history was effective in a previous study with LBQ women in the United States [34] . The twoitem Patient Health Questionnaire-2 was used to assess depression symptoms [35] , Cronbach's a ¼ 0.89 (scale range: 0-6). Participants rated their health using single global self-rated health response recommended by the World Health Organization (score range: 1-5) [36] .
Socio-demographic variables
We collected the following socio-demographic information: age (years), annual personal income (Canadian dollars), sexual orientation (queer, lesbian, bisexual, gay, other, with options to specify), ethno-racial identity (self-identified) and highest level of education (less than primary, primary, some secondary, secondary, some postsecondary, post-secondary, graduate and postgraduate).
Individual factors
Resilient coping was measured using the Brief Resilient Coping Scale [37] , Cronbach's a ¼ 0.69 (scale range: 4-20). Self-esteem was measured using the Single-Item Self-Esteem Scale that has participants respond the statement: 'I have high self-esteem' on a five-point Likert scale (score range: 1-5) [38] . Substance use was assessed using an eight-point Likert scale single-item measure regarding frequency of drug and alcohol use in the past 3 months (score range: 1-8).
Social factors
Safer sex practices were measured using the 'Safer Sexual Behaviors Among Lesbian Women Scale' 
Structural factors
The sexual stigma measure was based on the Homophobia Scale [5] 
Data analysis
We conducted descriptive analyses to calculate frequencies, means and standard deviations for each variable. Data analyses were conducted using IBM SPSS 20. Cronbach's alpha was conducted to assess scale reliability for each scale. We conducted logistic regression analyses based on the social ecological framework to examine sexual violence and its association with health outcomes, individual, social and structural factors. Multivariate logistic regression analyses were conducted to determine correlates of having experienced sexual assault in one's lifetime. We first conducted unadjusted logistic regression analyses, followed by analyses that controlled for socio-demographic variables (age, education, income, ethnicity, sexual orientation). We also present relative risks (RRs) for significant variables to illustrate the probability of the outcome for those who have a history of LSA in comparison with those with no LSA.
Results
Study population
There were 439 women who participated in the survey; 415 completed the item on LSA and were included in the analyses. Socio-demographic and health characteristics of participants (n ¼ 415) are described in Table I Correlates of sexual assault among sexual minority women more likely to report low self-esteem, 1.44 times more likely to report lower self-rated health, 1.08 more likely to report low family social support and 1.04 times more likely to report low overall social support than those with no history of LSA.
Discussion
This study's examination of correlates of experiences of LSA among LBQ women revealed deleterious health outcomes associated with LSA, including exacerbated risk for depression, STI and lower self-rated health. Our findings that individual (self-esteem), social (social support) and structural (barriers to care, access to STI testing, sexual stigma) factors were associated with LSA support the utility of the social ecological framework to understanding LBQ women's experiences of sexual violence.
A social ecological conceptual framework that incorporates these multi-level domains associated with LSA among LBQ women is illustrated in Fig. 1 . We categorized multi-level-structural, social, individual-factors and health outcomes Analyses include individual variables with adjustment for socio-demographic variables. *P < 0.05.
Correlates of sexual assault among sexual minority women United States [14] . Our findings that LSA was associated with reported higher mean frequencies of depressive symptoms and prevalence of STI, and lower mean frequencies of self-rated health and self-esteem, corroborate previous research. The negative effects of sexual assault are well documented and include PTSD in up to 50% of sexual assault survivors, and concurrent depression [6, 13, 21, 41] . Our findings that LSA was correlated with lower self-rated health align with Roberts et al. [28] US based cohort study findings with sexual minority youth that reported associations between functional pain and CSA [28] . Indeed our study found associations between LSA and higher STI rates, supported by previous research with samples of predominately heterosexual [42, 43] and sexual minority [29] women. We found lower self-esteem was associated with LSA, self-esteem has been associated with CSA [44] . Similar to another study with lesbians, we found no significant association between substance use and sexual violence [10] . Despite the disproportionate rates of sexual violence experienced by sexual minority women in comparison with heterosexual women, we found no other studies that explicitly measured associations between LSA and perceived or enacted sexual stigma. Our findings that LSA was correlated with higher reported mean frequencies of overall, perceived and enacted sexual stigma suggests that sexual violence may be associated with experiences, perceptions and subsequent expectations of homophobia and discrimination. The belief that one's HCP was uncomfortable with their sexual orientation is another example of a structural barrier experienced by LBQ women with a history of LSA. This finding is corroborated by research that highlights heterosexism in women's sexual health care [45, 46] , fear of discrimination from disclosing sexual orientation to HCP [32, 33] and discomfort utilizing services not tailored for their sexual orientation [7, 29, 31] . Other barriers emerged for participants who experienced LSA-medication costs-even when controlling for income and education. This suggests that factors such as sexual stigma and fear of discrimination may enhance perception of other barriers to healthcare access.
Despite these barriers, those with a history of LSA did in fact access STI testing more frequently than those without a history of LSA. We are not aware of research that has explored this phenomenon. Other research, however, suggests that coping with stigma and discrimination has resulted in utilization of services by LBQ women. For example, some authors have suggested that as a result of having had to cope with sexual stigma, LBQ women tend to access therapy at a higher rate than heterosexual women [7, 10, 13] . LBQ women who have experienced LSA may, therefore, be more accustomed to accessing healthcare services, and this may also be viewed as a strategy of resilience.
Those with a history of LSA reported lower mean frequencies of overall social support and social support from family. This could be associated with sexual stigma from family members due to their sexual minority identity [47, 48] . Lower levels of family social support could also be associated with a history of CSA, especially if the perpetrator was a family member or close to the family. Family support is often compromised with divided loyalties or outright disbelief when the accused perpetrator is a family relation or friend [49] . 
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Participants with a history of LSA were more likely to identify as queer than lesbian. There is very little understanding of the interplay between LSA and sexual orientation. Previous studies with young women reported higher rates of CSA [29] and LSA [30] among women who identified as 'mostly heterosexual' or bisexual [9, 38] in comparison with those identifying as heterosexual. Austin et al.'s [29] thoughtful discussion regarding possible reasons for sexual orientation differences in rates of sexual assault include (i) response bias, (ii) sexual identity formation and (iii) different risk factors. First, a woman identifying as queer-a fluid sexual orientation that moves beyond the dichotomies of lesbian/ heterosexual [50] -may be more willing to report sexual violence than other women as they may feel less stigma about having forced sex with men. Second, depending on when sexual assault occurred, it could influence sexual identity formation [29] ; for example, adopting a queer identity, rather than a lesbian one, could be more congruent with a history of LSA. Third, persons identifying as lesbian may have more positive group identity and social support than those with other sexual minority identities such as 'mostly heterosexual' [28] , and this strong group identity and support may reduce vulnerability to abuse by parents, adults and youth [51, 52] . The interplay between sexual orientation and LSA warrants further attention.
The study design has several limitations. First, the non-probability sample limits the generalizability of findings. The sample was recruited by diverse PRAs but oversampled white LBQ women; our sample included approximately one-third visible minorities while almost one-half-47%-of persons in the City of Toronto are visible minorities [53] . Our sample also had higher education levels-with almost 65% holding a bachelor's degree or higher-than the general population of Toronto where 33% hold a bachelor degree [54] . The online survey method may have contributed to oversampling LBQ women with access to internet and computer/written literacy; Meyer and Wilson [55] discussed a digital divide in the United States where persons with internet access were more likely to be white. The online survey method and sampling strategy may therefore have introduced selection bias. Second, because of the cross-sectional survey design we could not assess causation. Therefore, a longitudinal design could be more conducive to understanding the relationships between sexual violence, mental and sexual health outcomes, and sexual stigma. As we did not measure PTSD, it is possible that higher rates of depression were associated with PTSD stemming from sexual assault. In addition, we did not measure internalized homophobia-this could have enhanced our understanding of sexual stigma correlates of LSA. Third, we only had one sexual violence occurrence question, limiting understanding of age and frequency for which sexual violence occurred, gender of perpetrator and the number of perpetrators. We did not explore whether sexual violence occurred within a relationship or differentiate between the types of sexual violence. Fourth, our measure of resilient coping may not have adequately captured the complexity of resilience (e.g. coping with trauma, adapting to one's socio-cultural environment), the ability to cope with multiple risks (e.g. stigma, sexual assault) or access to multiple resources [56, 57] . Fifth, we used a single item question regarding substance use that did not differentiate between alcohol and other substances, precluding an in-depth understanding of this phenomenon among participants. Given these limitations, further research could engage more diverse samples of LBQ women-perhaps using both on/ offline methods, explore additional resilience and substance use measures and include more detailed questions regarding types and perpetrators of sexual violence.
Despite these limitations our study has several strengths. First, this study contributes to theoretical development by exploring health outcomes and individual, social and structural factors associated with LSA among LBQ women. Our findings support the utilization of a social ecological approach to better contextualize sexual violence and its impacts among LBQ women. Second, to our knowledge this is the first study to demonstrate associations between enacted and perceived sexual stigma with LSA among LBQ women. Third, this study highlighted the importance of understanding barriers to Correlates of sexual assault among sexual minority women accessing health care and the need for training HCP to demonstrate trauma-informed, LGBTQ affirmative practice.
Enhanced understanding of correlates of LSA among LBQ women can inform the development of multi-level interventions to promote health and reduce stigma and violence. Our findings suggest that LBQ women who have experienced LSA have unique health needs, as they may be particularly vulnerable to sexual stigma, depression, STI and report lower self-esteem and self-rated health. These myriad health challenges require a syndemics approach that targets the interaction between these risk factors to allay the health impacts of LSA [9] . On a micro-level, interventions could focus on counseling to build strategies to cope with experiences of sexual violence as well as address self-esteem, internalized sexual stigma, depression and STI prevention [9, 29] . Meso-level interventions could foster peer support and solidarity, and address family issues. To illustrate, support groups for survivors of LSA could address the particular needs of LBQ women who may have less social support from family due to sexual stigma.
On a macro-level, interventions could focus on enhanced competence among providers across a range of systems-educational, mental and sexual health, social services-to better support sexual minorities and provide referrals to LGBTQ community resources [9, 30] . Clinicians should practice from a trauma-informed approach that screens all patients for a history of sexual assault [14, 30] . For example, as LBQ women who have experienced LSA may be more likely to offer STI testing, sexual health clinics could screen patients for a history of sexual violence and provide resources for support and counseling. Practice competence must involve an understanding of the fluidity and multiplicity of sexual identities, such as queer, that are not captured in standard categorizations of lesbian, bisexual, gay or heterosexual identities [28, 29] . Programming should also promote empowerment and engage youth and others in advocacy [9] . Community-based approaches and interventions to challenge sexual stigma-and sexual violence-are urgently needed [14] . Putting into practice strategies that concomitantly build coping, address depression and STI risk, challenge sexual stigma within community norms and healthcare practice and reduce violence can promote health and wellbeing among sexual minority women.
